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Abstract 
Vertical partitioning is an effective way of improving performance in the database systems where a 
significant percentage of query processing time is spent on the full scans of relational tables. Vertical 
partitioning provides even more compelling performance gains when it is combined with the controlled 
replication of data in the environments where the processing of queries dominates the data 
manipulations. This paper proposes a new algorithm that finds a suboptimal vertical partitioning of 
relational tables under a constraint that certain level of redundancies is acceptable in a database. TIle 
algorithm is based on a new cost model, which precisely estimates I/O throughput as the total number of 
physical read/write database operations required to implement a given workload. The solution described 
in the paper transforms a schema of relational database into a partitioned one and decides which 
components of the original schema should be replicated as the separate partitions. The experiments 
conducted in this research and reported in the paper confirm the correctness of the cost model used by 
the vertical partitioning algorithm and demonstrate the expected performance gains from the partitioning. 
Keywords 
Optimization, query, processing, through, constrained, vertical, partitioning, relational, tables 
Disciplines 
Physical Sciences and Mathematics 
Publication Details 
Liu, Z. & Getta, J. R. (2006). Optimization of query processing through constrained vertical partitioning of 
relational tables. In M. Hamza (Eds.), The IASTED International Conference on Databases and 
Applications, DBA 2006 (pp. 221-227). Anaheim, USA: ACTA Press. 
This conference paper is available at Research Online: https://ro.uow.edu.au/infopapers/1346 
Pr ceedings of the 24th lASTED International Multi-Conference 
DATABASES AND APPLICATIONS 
February 13-15,2006, lnnsbruck, Austria 
OPTIMIZATION OF QUERY PROCESSING THROUGH CONSTRAINED 
VERTICAL PARTITIONING OF RELATIONAL TABLES 
Zhenjie Liu and Janusz R. Getta 
School of Information Technology and Computer Science 
University of Wollongong r 
Wollongong, NSW 2522, Australia 
email: {zj]083.jrg} @uow.edu.au 
ABSTRACT 
Vertical partitioning is an effective way of improving 
performance in the database systems where a significant 
percentage of query processing time is spent on the full 
scans of relational tables. Vertical partitioning provides 
even more compelling performance gains when it is 
combined with the controlled replication of data in the 
environments where the processing of queries dominates 
the data manipulations. This paper proposes a new 
algorithm that finds a suboptimal vertical partitioning of 
relational tables under a constraint that certain level of 
redundancies is acceptable in a database. TIle algorithm 
is based on a new cost model, which precisely estimates 
I/O throughput as the total number of physical read/write 
database operations required to implement a given work-
load. The solution described in the paper transforms 
a schema of relational database into a partitioned one 
and decides which components of the original schema 
should be replicated as the separate partitions. The 
experiments conducted in this research and reported in 
the paper confirm the correctness of the cost model used 
by the vertical partitioning algorithm and demonstrate the 
expected performance gains from the partitioning. 
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1 Introduction 
Performance tuning of relational database systems has an 
important impact on the successful implementations of 
modern information systems such as e-business systems, 
decision support systems, operational business process im-
plementation systems, etc, and it is always a challenging 
task for every database administrator. Poor performance 
of e-business applications usually has as disastrous effect 
on the customers attitude to the system as the occasional 
unavailabilities due to the system crashes. High perfor-
mance of the database servers supporting e-business ap-
plications requires system configuration parameters well 
tuned to the physical properties of the available hardware, 
efficient query and data manipulation processing, and effi-
cient processing of customer transactions . This work tar-
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gets the perfomlance problems in the systems where the 
significant amount of query processing time is spent on the 
full scans of the large relational tables. Partitioning of the 
relational tables either through vertical partitioning or hor-
izontal partitioning [1 -2] or a combination of both is a re-
liable way how these problems can be solved. 
Horizontal partitioning breaks down a relational table 
into smaller pieces, called as partitions, according to the 
ranges of the values of a given attribute or combination of 
attributes, called as a partition key. Horizontal partition-
ing reduces the total number of read operations needed to 
access the rows determined by the values of a partition key 
provided in a query. Further improvements can be achieved 
through the vertical partitioning and through replication of 
data in the appropriate partitions. In this paper, we focus 
on vertical partitioning with a controlled level of redundan-
cies in a database. Paradoxically, a database system quite 
fTequent]y has to access the large amounts of data in order 
to retrieve or to update a relatively small number of values 
determined by a user. This is mainly due to the average 
row length being significantly bigger than the amount of 
data retrieved or modified in a row. A typical example is a 
projection on a single attribute of a relational table whose 
schema consists of many attributes with the values consum-
ing the larger amount of storage. Vertical partitioning splits 
a relational table into a number of pieces, also called as par-
titions, and replicates a primary key in each partition. This 
reduces the average row length and in consequence, it min-
imizes the total number of read and write operations. Ac-
cordingly to our observations, the projections implement-
ing an ad-hoc vertical partitioning are ignored by the op-
timizers of query processing in the commercial database 
systems. 
This work introduces a new algorithm that vertically 
partitions the relational tables according to a given work-
load and accordingly to a given limit of redundancies ac-
ceptable in a database. The contributions of the paper are 
as follows: 
• we show how to perform a detailed analysis of the 
costs of query and data manipulation processing over 
a given configuration of a relational database and we 
compare the analytical results with the results ob-
tained form a cost-based optimizer of a commercial 
relational database server, 






